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INTEGRATED ENVIRONMENTAL MONITORING STATUS REPORT FOR THIRD QUARTER 1999 

The U.S. Department of Energy (DOE) has prepared this report to meet the quarterly reporting obligation defined in the 

Integrated Environmental Monitoring Plan (IEMP), Revision 1 (DOE 1999b) for the Femald site. The IEMP quarterly 

status reports document the results of DOE’S ongoing assessment of environmental conditions at and near the site as full- 

scale remediation of the Femald site proceeds. The primary objectives of the report are to: 

0 Provide a current summary of key environmental data that serves as the basis for traclung and assessing 
the collective effectiveness of site emission controls 

0 Support Fernald stakeholders by providing a timely assessment of off-property impacts associated with 
implementation and operation of remedial actions at the Femald site 

0 Document the performance of the groundwater remedy for the Great Miami Aquifer 

0 Document the status of natural resource impacts and restoration activities. 

The infomation presented in the quarterly status report is primarily organized in summary data tables and graphics with 

minimal textual discussion. This reporting format provides an efficient means of summarizing the wide range of 

environmental and operational data that are collected each quarter. In addition, the emphasis on data tables and ‘graphic 

data displays is designed to aid readers in interpreting the daQ relative to historical information and applicable regulatory 

standards. The information summarized in the quarterly status reports is presented in greater detail in the Fernald’s 

annual integrated site environmental report available in June of each year. The next IEMP quarterly status report will be 

submitted in March of 2000. 
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This section summarizes the third quarter 1999 operational data for the aquifer remedy and second quarter 1999 analytical 

data fiom groundwater monitoring. This section is consistent with the groundwater reporting requirements presented in 

the Integrated Environmental Monitoring Plan (IEMP), Revision 1 (DOE 1999b). 

Figure 1-1 shows the sampling activities that contributed data to this section. Figure 1-2 identifies the IEMP groundwater 

monitoring wells by module/monitoring activity and Figure 1-3 shows the IEMP routine water-level (groundwater 

elevation) monitoring wells. Figure 1-4 shows the location of the active aquifer restoration modules and 

extractiodre-injection wells. 

Figure 1-5 shows the groundwater monitoring activities to be summarized in the next IEMP quarterly status report to be 

submitted in March of 2000. The report will contain operational data and the plume capture assessment fiom October 

through December 1999 (fourth quarter), and analyhcal results fiom sampling activities conducted from July through 

September 1999 (third quarter). 

@0(301.1 
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Table 1-1 summarizes the operational data from the three active restoration modules for the third quarter of 1999. The 

South Plume and South Field (Phase I) Extraction Modules pumped a total of 447.52 million galloris of groundwater and 

removed 187.23 pounds of uranium during this reporting period. The Re-Injection Demonstration Module re-injected 

110.17 million gallons of groundwater back into the aquifer for a net total extraction of 337.35 million gallons. To date, 

5.236 billion gallons of groundwater have been pumped and 1,362.57 pounds of uranium have been removed from the 

aquifer. During the third quarter of 1999, re-injection retuned 11.98 pounds of uranium back into the aquifer. Figure 1-6 

depicts the total groundwater pumped versus groundwater treated during the third quarter. Figure 1-7 shows the uranium 

removal indices for the South Field (Phase I) Extraction and South Plume Modules. 
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South Field (Phase I) Extraction Module: The module target pumping rate for the combined nine active extraction wells 

was 1500 gallons per minute (gpm). For the majority of the period, all active extraction wells in the module were pumped 

at or above the rates specified in the Baseline Remedial Strategy Report, Remedial Design for Aquifer Restoration 

(Task 1) (DOE 1997a). The monthly average pumping rate at Extraction Well 31550 was significantly lower in 

September than in July and August due to maintenance activities. Pumping rates for Extraction Wells 3 1562 and 32276 

were increased to 200 and 300 gpm, respectively, on August 7, 1998, to compensate for the shutdown of Extraction Well 

3 1566. After consultation with the U.S. Environmental Protection Agency (EPA) and the Ohio Environmental Protection 

Agency (OEPA), Extraction Well 31566 was shut down in August 1998 due to low total uranium concentrations. 

Table 1-2 provides operational details for this module. Daily pumping rate figures, which identify operational 

percentages for each well and outages lasting longer than 24 hours, can be viewed by going to Table 1-2 and selecting the 

appropriate well number. Because Extraction Well 3 1566 was not being pumped, there is no daily pumping rate figure. 

Figure 1-1 7 provides the weekly total uranium concentrations for each extraction well in this module. 



FEMP-IEMP-QTR FMAL 
Revision 0 

December 17, 1999 

South Plume Module: The South Plume Module target pumping rate was 2000 gpm. For the majority of the period, the 

six wells were pumped at or above the rates specified in the Baseline Remedial Strategy Report. The monthly average 

pumping rates for Extraction Wells 32308 and 32309 were significantly lower in September than in July or August due to 

the following activities: 

o 

Re-injection wells were shut down. 
Distributed Control System was upgraded at the Advanced Wastewater Treatment (AWWT) facility. 

Table 1-3 provides operational details for the South Plume Module. Daily pumping rate figures, which identify 

operational percentages for each well and outages lasting longer than 24 hours, can be viewed by going to Table 1-3 and 

selecting the appropriate well number. Figure 1-24 depicts the weekly total uranium concentrations for each well in this 

module. 

. .  . .  
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Re-Iniection Demonstration Module: The target re-injection rate for this module was 0 0 gpm. Groundwater was 

re-injected through the five wells near the rates specified in the Baseline Remedial Strategy Report for the majority of the 

period. The monthly average module re-injection rate was significantly lower in September than in July or August due to the 

following activities: i 

0 

0 

0 

Planned maintenance activities of certain re-injection wells 
Distributed Control System was upgraded at the AWWT facility 
Precautions to address the increasing uranium concentrations in the injectate source water. 

Total uranium concentrations in the injectate source water began increasing significantly in the second quarter and this trend 

continued into the third quarter. In accordance with the Operations and Maintenance Master Plan for the Aquifer Restoration and 

Wastewater Treatment Project (DOE 1997c), regeneration of the ion exchange resins in the treatment plant (whch supplies the 

injectate) began in July. The regeneration efforts were undertaken to bring the uranium concentmtion in the injectate back down 

to low levels. Regeneration of the resins was ongoing at the close of the quarter. EPA and OEPA were kept apprised of the 

situation via weekly teleconfaences. It is anticipated that the regeneration efforts will be successful in reducing the concentmtion 

of uranium in the injectate during the fourth quarter. Daily pumping rate figures, which identify operational percentages for 

each well and outages lasting longer than 24 hours, can be viewed by going to Table 1-4 and selecting the appropriate 

well number. 
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The total uranium plume map shown in Figure 1-30 was modified in the following four areas to account for higher total 

uranium concentrations reported for the second quarter of 1999: 

0 

0 

e 

Direct push sample locations (GeoprobeB locations), which are located in the South Field area 
Monitoring Well 3027, which is located east of Waste Pit 6 
Monitoring Well 2546, which is located south of the Femald site Administrative Boundary for aquifer restoration 
Monitoring Well 2390, which is located in the South Field area. 

The current depiction of the total uranium plume (Figure 1-30) has been revised in the South Field area relative to what 

was shown in the Integrated Environmental Monitoring Status Report for Second Quarter 1999 (DOE 1999~). The plume 

in the South Field area was re-defined by incorporating total uranium concentration data collected from 11 new 

GeoprobeB locations (12409, 12416,12410, 1241 1, 12415, 12431, 12432, 12433,12434, 12442, and 12443) completed 

during the second quarter of 1999. Groundwater samples were collected at 10-foot depth increments beneath the water 

table until the base of the 20 micrograms per liter (pg/Lj total uranium plume was defined. The direct push sampling data 

were transmitted to EPA and OEPA by facsimile on June 4, 1999 (F:SWP[ARwwP]:99-OOIO). 

Monitoring Well 3027 had a total uranium concentration of approximately 180 pg/L in June of 1999. As illustrated in 

Figure A.2-79 of the 1998 Integrated Site Environmental Report (DOE 1999a), the total uranium concentrations (with the 

exception of one measurement in 1993) have historically been below 20 pg/L. It is believed that the integnty of this well 

may have been compromised. Therefore, the previously identified Waste Storage area plume, which is located south of 

this well, has not been extended. Efforts are underway to verify and document the source of the elevated uranium 

concentration in this well. Progress on these efforts will be reported to the EPA and OEPA via the weekly 

teleconferences. Findings and actions taken will be summarized in future IEMP reports once they have been completed. 

In May of 1999, a sample from Monitoring Well 2546 showed a total uranium concentration of 1 10 pg/L. As illustrated 

in Plate E-77 of the Remedial Investigation Report for Operable Unit 5 (DOE 1995), this well is within a uranium plume 

embedded within the Paddys Run Road Site (PRRS) plume. As illustrated in Figure A.2-57 of the 1998 Integrated Site 

Environmental Report, the last time that a concentration this high was reported in ths  well was in 1990 when a 

concenti-ation of 144 pg/L was measured. Total uranium concentrations at this well are predominantly below 20 pg/L. 

There are indications that the high uranium concentrations may be related to sample turbidity. Efforts are underway to 

determine if this high concentration is representative of the aquifer. The current results are being considered suspect until 

this effort is completed. Progress $11 be reported to the EPA and OEPA via the weekly teleconferences. Findings and 

actions taken will be summarized in future IEMP reports once they have been completed. 

In June of 1999, the total uranium concentration measured at Monitoring Well 2390 was 123.3 pg/L. This well was 

previously shown on the map just outside of the 100 pg/L concentration contour. The contour line has been redrawn so 
~~~~EMP-QTR\I999\12-99\GROUNDWATER\C~AQUIFER~CONDITIONS~~U~IUM~PLUME~~TOT~~U~NIUM~PLUME.DO~cember 16. 1999 8: 10 AM 
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that the well is now located just inside of the 100 pg/L concentration contour. Continued sampling will determine if the 

concentration continues to trend upward or go back down. 

In a letter dated November 1, 1999 (DOE-0087-00) the US. Department of Energy (DOE) informed the EPA and the 

OEPA that four new monitoring wells (62408,62433, 6880, and 6881) were being installed and would be added to the 

IEMP groundwater sampling program during the fourth quarter of 1999. DOE was able to begin sampling two of the 

wells early. Monitoring Wells 62408 and 62433 were sampled during the third quarter of 1999. Data will be reported via 

routine IEMP reporting requirements. 
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A quarterly round of direct push groundwater sampling was conducted in June as part of the Re-Injection Demonstration 

at locations 12369, 12372, and 12373. This is Round E as described in the Re-Injection Demonstration Test Plan (DOE 

1998a). As explained below, the June samples collected from location 12373 were biased due to cross contamination. 

Data collected from a confirmatory sampling event in July at location 12449, which is within 15 feet of 12373, better 

represent actual aquifer conditions. Figure 1-31 profiles the total uranium concentrations from 12369, 12372, and 12449 

in a cross section. The profile will be used in the Re-Injection Demonstration Report to show how the plume is changmg 

over the course of the demonstration at these locations. For reference, the screened interval depth of Re-Injection Well 

22109 (located just upgradient from location 12369) is shown on the profile. 

Location 12373 was sampled in June to 90 feet below the water table. The tool could not be advanced beyond that depth. 

Deep sampling was performed because the last round of sampling detected a uranium concentration of 21 pg/L 70 feet 

below the water table. The June results at 70,80, and 90 feet below the water table were 19,40, and 38 pg/L total 

uranium, respectively. The second quarter data suggested that a finger of the uranium plume might have been slipping 

beneath the main plume at this location. As explained below, the deep high uranium concentrations are believed to be the 

result of cross contamination, and are not representative of aquifer conditions. 

Difficulties were encountered collecting samples deeper than 70 feet below the water table in June. At 70 feet, the sample 

was very sandy. At 80 feet, the crew was unable to purge the rod. The tool was pushed deeper, two feet at a time, until 

they were able to get a very slow purge prior to collecting the sample at 90 feet. The rod was pulled back to 80 feet and 

purged successfidy. However, the 80-foot sample was not collected until the following morning. It is believed that the 

probe rods leaked, allowing water from the more contaminated zones higher in the aquifer to seep into the rods, thereby 

cross contaminating the deeper samples. Delays in collecting the deeper samples, in conjunction with not purging just 

prior to the collection of the 80-foot deep sample, could have contributed to the cross contamination problem. 

To evaluate the viability of the cross-contamination hypothesis, confirmatory sampling was performed on July 19 at 

Location 12449 to determine if the June results were representative of aquifer conditions. No problems were encountered 

collecting samples during the confirmatory sampling event. Samples were collected down to a depth of 120 feet below 

the water table. The results are presented in Figure 1-3 1. The July confirmatory sampling results indicate that the deep 

contamination measured in the June samples is not representative of the aquifer. The fourth quarterly round of sampling 

at location 12373, which was collected in late September and early October, confirmed once again that the deeper 

contamination is not present. These results will be reported in the Integrated Environmental Monitoring Status Report for 

Fourth Quarter 1999. 

()Q43Q18 
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Groundwater elevation measurements for the third quarter of 1999 were collected from July 19 through July 22, 1999. 

The Type 2 and Type 3 measurements are contoured in Figure 1-32 and Figure 1-33, respectively. Actual pumping rates 

for each module from July 19 through July 22 are posted on the figures to document the pumping conditions on these 

dates. 

Past experience at the Fernald site has shown that with a large number of wells (1 8 1) being measured each quarter, some 

measurement, transcription, or data entry errors occur (typically less than five percent). These errors often become 

apparent when the data are posted to maps and the contouring process begns. When the errors are identified, the 

erroneous data points are removed from the data set to be contoured in order to produce a water level map that represents 

aquifer conditions. Only one measurement was not used in the July contour data set. This water level measurement was 

from Monitoring Well 2545, which is located just west of Extraction Well 3924. 

The measurement was removed because of the following circumstances: 

The elevation recorded (520.15 feet above mean sea level [amsl]) is approximately six feet higher than the 
average elevation of the surrounding wells (approximately 5 14 feet amsl). 
Between June and July the water level in the surrounding wells dropped approximately one foot, yet the water 
level recorded for Monitoring Well 2545 indicates a water level rise of approximately six feet. 
The water level in August for Monitoring Well 2545 (5 12.3 feet amsl) was once again consistent with the 
surrounding wells. 

Capture of the main portion of the South Plume (north of PRRS above the 20 pg/L total uranium final remediation level) 

continued during the third quarter of 1999 due to pumping of the South Plume Module (refer to Figure 1-32). 

Figure 1-34 shows the predicted steady state groundwater elevations based on the groundwater model with the South Field 

(Phase 1) Extraction, Re-Injection Demonstration, and South Plume Modules operating as specified in the Baseline 

Remedial Strategy Report. For comparative purposes, the 1 0-year, uranium-based restoration footprint (capture zone), the 

maximum total uranium plume outline (updated with second quarter 1999 data), and the interpreted capture zones from 

the groundwater elevation map (Figure 1-32) are also shown on the figure. Note that the modeled capture zone and the 

capture zone derived from the July water level measurements appear to be in good agreement. 
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Analysis of the second quarter 1999 PRRS constituent concentration data for arsenic, phosphorous, potassium, and 

sodium indicates that capture of the total uranium plume is having a negligible influence on the PRRS plume. As shown 

in Table 1-5, most PRRS constituent concentrations were within the historical minimum-maximum range. Figure 1-2 

identifies the well locations. No volatile organic compounds were detected in the monitoring weiis used to sample for 

PRRS constituents. 

BFC!'QQ2Q 
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As reported in the Integrated Environmental Monitoring Status Report for Second Quarter 1999, Phase I1 of the 

groundwater model upgrade was initiated in the third quarter of 1999 with an anticipated finish date in mid-December 1999. 

The groundwater flow model is being re-calibrated using the October 1998 groundwater level data set to bring model 

predictions more in line with observed groundwater flow. 

1 . '  
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TABLE 1-1 

AQUIFER RESTORATION SYSTEM OPERATIONAL SUMMARY SHEET 

Reporting Period 

July through September 1999 August 1993 through September 1999 

Gallons Total Uranium Uranium Gallons Total Uranium Uranium 

(M gal) (Ibs) (Ibshl gal) (M gal) (W (lbshl gal) 
Pumped/Re-Injected RemovedRe-Injected Removal Index’ Pumped/Re-injected RemovedRe-Injected Removal Index’ 

South Field (Phasel) 198.77 121.52 0.61 919.259 594.16 0.65 
Extraction Module 

South Plume Module 248.75 65.71 0.26 4,3 17.194 768.41 0.18 

Re-Injection 110.17 11.98 NA 
Demonstration Module 

454.571 22.36 NA 

Aquifer Restoration 
Systems Totals 

(Extraction Wells) 

(Re-Injection Wells) 

(net) 

‘NA = not applicable 

447.52 

110.17 

337.35 

187.23 

11.98 

175.25 

0.42 

NA 

NA 

5,236.453 

454.571 

4,781.882 

1,362.57 

22.36 

1,340.21 

0.26 

NA 

NA 
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TABLE 1-2 

SOUTH FIELD (PHASE 1) EXTRACTION MODULE 
OPERATIONAL SUMMARY SHEET FOR THIRD QUARTER 

(JULY THROUGH SEPTEMBER 1999) 

Extraction Well 31565 31564 315662b 31563 31567 31550b 31560 31561 31562 32276 

Baseline Remedial Strategy Report Target Pumping Rates 
( e m )  

200 200 200 200 100 100 100 100 100 200 

Average Pumping Rates 
(mm) 

203 203 NA 201 100 100 101 101 20 1 301 
204 203 NA 202 101 100 100 101 200 298 

300 . -  203 - 201 NA - 202 - 100 - 67 - 100 - 101 - 200 - 

July 
August 
September 
Quarterly Average 203 202 NA 202 100 89 100 101 200 300 

Average Total Uranium Concentrations 
(I.@-) 

July 15.1 13.8 7.2 31.7 36.7 67.7 92.5 37.7 106.8 157.3 
August 13.6 14.5 7.5 30.4 45.3 65.6 101.9 45.7 120.9 175.4 

27.9 - 45.7 - NS - 97.1 - 44.7 111.8- 178.5 
Quarterly Average 13.9 14.3 7.4 30.0 42.6 66.7 97.2 42.7 113.2 170.4 

- 7.4 - 14.6 - 13.0 September - 

Uranium Removal Index 
(Pounds of Total Uranium Removedhlillion Gallons Pumped) 

July 0.13 0.12 0.06 0.26 0.31 0.56 0.77 0.31 0.89 1.31 
August 0.1 1 0.12 0.06 0.25 0.38 0.55 0.85 0.38 1.01 1.46 

1.49 
Quarterly Average 0.12 0.12 0.06 0.25 0.36 0.56 0.81 0.33 0.94 1.42 
September - 0.1 1 - 0.12 - 0.06 - 0.23 - 0.38 - NA - 0.81 - 0.30 - 0.93 - 

Average Module Water Pumped Total Uranium Concentration 
Pumping Rate by Module from Module' 

( e rn )  (M gal) (Pg/L) 
July 1511 67.396 69.2 
August 
September 

1510 
1475 

Quarterly Average 1499 
- 

67.538 75.7 
74.9 

Total 198.770 Quarterly Average 73.3 
63.836 - 

'Extraction Well 31566 was shut down in July, August, and September. 
bNA = not applicable 
NS = not sampled 

'CAverage is calculated from individual well total uranium concentrations and flow rates. 

, 
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TABLE 1-3 

SOUTH PLUME MODULE 
OPERATIONAL SUMMARY SHEET FOR THIRD QUARTER 

(JULY THROUGH SEPTEMBER 1999) 

Extraction Well 3924 3925 3926 3927 32308 32309 

Baseline Remedial Strategy Report Target Pumping Rates 
(mm) 

300 300 400 400 250 250 

Average Pumping Rates 
(mm) 

July 295 298 374 480 250 249 
August 298 298 346 477 246 246 

164 September - 273 - 297 - 3 84 - 489 - 166 - 
Quarterly Average 289 298 368 482 22 1 220 

Average Total Uranium Concentrations 
(PdL) 

July 30.6 29.5 21.9 1.6 63.9 62.0 
August 38.1 34.1 23.4 1.7 73.4 72.4 

74.7 
Quarterly Average 35.1 32.0 22.7 i .6 70.1 69.7 
September - 36.7 - 32.4 - 22.8 - - 73.0 - 1.6 

Uranium Removal Index 
(Pounds of Total Uranium Removedih4illion Gallons Pumped) 

July 0.26 0.25 0.18 0.01 0.53 0.52 
August 0.32 0.28 0.20 0.01 . 0.61 0.60 

0.61 - 0.62 - 0.01 September - 0.31 0.27 - 0.19 - 
Quarterly Average 0.30 0.27 0.19 0.01 0.58 0.58 

Average Module Water Pumped Total Uranium Concentration 

July 
August 
September 

Pumping Rate by Module from Module' 
(mm) (M gal) (I&-) 

1945 86.856 29.9 
1912 
1772 

Quarterly Average 1876 
- 

'Average is calculated from individual well total uranium concentrations and flow rates. 

85.284 34.7 
30.2 76.610 - 

Quarterly Average 3 1.6 Total 248.750 
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TABLE 1-4 

RE-INJECTION DEMONSTRATION MODULE 
OPERATIONAL SUMMARY SHEET FOR THIRD QUARTER 

(JULY THROUGH SEPTEMBER 1999) 

Re-Injection Well 22107 22108 22 109 22210 221 1 1  

Baseline Remedial Strategy Report Target Re-Injection Rates 
( a m )  

200 200 200 200 200 
Average 

Re-Injection Rates 
( f lm)  

July 200 197 197 198 197 
August ' 194 193 191 193 194 

131 
Quarterly Average 162 173 144 174 174 

- 131 - 45 - 129 - 91 September - 
Total Uranium Concentration Average Water Re-Injected 

by Module from Module Module Re-Injection Rate 
( f lm)  (M gal) (Pg/L) 

July 990 44.184 13.6 
August 964 43.118 12.4 

13.0 
Quarterly Average 827 Total 1 10.169 Quarterly Average 13.0 
September - 527 22.867 - 

IEMP-QTR\1999\12-99\GROUNDWATER\G_TABLES\TABLEI-4.DOCU>~~cem~er 16, 1999 8: 15 AM 



FEMP-IEMP-QTR FMAL 
Revision 0 

December 17, 1999 

TABLE 1-5 

PADDYS RUN ROAD SITE GROUNDWATER SUMMARY STATISTICS 

Sampling Period 

Results with Detections for 
Second Quarter 1999 January 1, 1988 through June 30, 1999 

Monitoring Number of Min.ab.c.d ~ ~ ~ , a b . c . d  Avg.Lb.Ld SDab.c.d Sample Result Validation 
Constituent Well Samplesabs (mg/L) (mg/L) (mg/L) (mg/L) ( m m  Qualifier' 
Arsenic 2128 209 0.0006 0.1876 0.0 13 0.02 0.0024 U 

2625 199 0.0048 0.05 0.0 12 0.008 0.01 85 
2636 171 0.01 0.0939 0.04 0.02 0.0806 
2898 25 0.00035 0.0063 0.0016 0.0013 0.001 1 
2899 24 0.00032 0.003 0.0013 0.0007 0.00094 

3128 27 0.00085 0.234 0.012 0.045 0.0063 u 
3636 26 0.00075 0.014 0.0020 0.0025 0.0012 
3898 24 0.0006 0.0062 0.002 0.0012 0.0028 
3899 25 0.00032 0.003 0.0013 0.0008 0.001 
3900 25 0.000395 0.0045 0.0024 0.0010 0.0033 

Phosphorus 2128 35 0.04 16.2 2 3 0.65 
2625 24 0.307 12.3 3.38 3.24 6.65 
2636 23 9.6 170 95 50 131 
2898 26 0.005 1.05 0.08 0.2 0.0191 U 
2899 23 0.005 0.1 1 0.04 0.03 . 0.0191 U 
2900 24 0.07 0.96 0.45 0.26 0.17 
3128 34 0.005 13 0.4 2 0.02 J 
3636 25 0.00955 1.1 0.10 0.21 0.01 91 U 
3898 23 0.00955 1.24 0.128 0.255 0.0191 U 
3899 24 0.00955 ' 0.83 0.13 0.18 0.0191 U 
3900 25 0.005 1.26 0.1 0.25 0.0191 U 

Potassium 2128 27 1.09 18 4.1 4.7 1.95 
2625 24 0.64 6.26 3.4 1.7 4.05 
2636 23 8.51 218 82.4 54.7 108 
2898 26 1.11 5.05 3.60 0.788 4.37 
2899 24 1.36 4.42 3.53 0.596 3.71 
2900 25 0.0095 6 1.7 1.2 1.71 
3128 27 1.09 3.7 2.5 0.62 1.74 
3636 25 1.09 4.24 2.52 0.595 2.2 
3898 24 0.61 3.93 2.2 0.72 2.3 
3899 25 1.335 3.22 2.43 0.334 2.24 
3900 25 0.975 3.19 1.89 0.520 1.73 

Sodium 2128 27 22.9 75.2 38.9 12.8 49.6 
2625 24 16.5 50.7 33.8 7.88 32.8 
2636 23 23 79.9 47 16 24.8 
2898 26 4.945 29.2 18.2 4.86 13.6 
2899 24 11.2 22.9 17.1 3.21 14.9 
2900 25 0.01355 43.3 29 9.8 30 
3128 27 3.56 13.4 6.81 3.35 3.71 
3636 25 4.34 13 8.2 3.0 4.34 
3898 24 7.29 14.6 9.04 1.72 10.2 
3899 25 6.24 12.1 8.8 1.4 7.6 
3900 25 4.19 10.8 6.35 1.86 4.19 

2900 207 0.00032 ' 0.0548 0.0051 0.0051 . 0.0012 

'The data are based on unfiltered samples from the Operable Unit 5 remedial investigatiodfeasibility study data set (1988 through 1993) and 1994 through 1999 
groundwater data. 

bIf more than one sample is collected per well per day (e.g., duplicate), then only one sample is counted for the total number of samples, and the sample with the 
maximum concentration is used for determining the summary statistics (minimum, maximum, average, and standard deviation[SD]). 

'Rejected data qualified with either a R or Z were not included in this count or the summary statistics. 
dFor results where the concentrations are below the detection limit, the results used in the summary statistics are each set at half the detection limit. 
'Validation qualifier codes are provided in Appendix D of the Sitewide CERCLA Quality Assurance Project Plan (DOE 1998b). 
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FIGURE 1-1 
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t Data summarizedlevaluated in this report 

'Aquifer conditions for this module are being addressed in the Re-Injection Demonstration Report. 
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FIGURE 1-5 

GROUNDWATER SAMPLING ACTIVITIES COVERED IN THE NEXT QUARTERLY REPORT 

SAMPLING ACTIVITIES 
South Plume Module: 

Operational 
Aquifer Conditions 

South Field Extraction Module: 
Operational (Phase 1)  
Aquifer Conditions 

Re-Injection Demonstration Modulea 
Operational 

Waste Storage Area Module: 
Aquifer Conditions 

Plant 6 Area Module: 
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KC-2 Warehouse Well Monitoringb 
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I I+ Data summarized/evaluated in the next report 

'Aquifer conditions for this module are being addressed in the Re-Injection Demonstration Report. 
bThis activity will be discontinued in 2000 due to  dismantling of the KC-2 Warehouse and subsequent plugging and abandonment of the 
KC-2 Warehouse well. 
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c 7 

Hours in reporting period: 2208 
Hours pumped: 2199 
Hours not pumped: 9 
Operational percent: 99.6 

I 0 

200 

100 

0 

3 
3 
3 
0 . ... 

v1 

711 711 1 7/21 713 1 811 0 8120 8/30 919 911 9 

Sample Date (monthlday) 

1-0-Daily Average Pumping Rate -Target Pumping Rate I 

FIGURE 1-19. PUMPING RATES FOR SOUTH PLUME EXTRACTION WELL 3925,7/99 - 9/99 

9/29 

FINAL 



600 

0 -  

500 

400 

200 

100 

0 

Hours in reporting period: 2208 
Hours pumped: 2133 
Hours not pumped: 75 
Operational percent: 96.6 

711 711 I 712 1 7/31 

1 

The extraction well was down 
due to screen rehabilitation. -- 

I I/ 

ai1 o 8/20 8/30 919 911 9 9/29 
Sample Date (monthlday) 

+Daily Average Pumping Rate -Target Pumping Rate 

FIGURE 1-20. PUMPING RATES FOR SOUTH PLUME EXTRACTION WELL 3926,7/99 - 9/99 FINAL 
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FINAL FIGURE 1-21. PUMPING RATES FOR SOUTH PLUME EXTRACTION WELL 3927,7/99 - 9/99 
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FIGURE 1-22. PUMPING RATES FOR SOUTH PLUME EXTRACTION WELL 32308,7/99 - 9/99 FINAL 
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FIGURE 1-23. PUMPING RATES FOR SOUTH PLUME EXTRACTION WELL 32309,7/99 - 9/99 
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FIGURE 1-25. RE-INJECTION RATES FOR RE-INJECTION WELL 22107,7/99 9/99 
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FIGURE 1-26. RE-INJECTION RATES FOR RE-INJECTION WELL 22108,7/99 - 9/99 FINAL 
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FIGURE 1-27. RE-INJECTION RATES FOR RE-INJECTION WELL 22109,7/99 - 9/99 FINAL 
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FIGURE 1-28. RE-INJECTION RATES FOR RE-INJECTION WELL 221 11, 7/99 - 9/99 
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This section summarizes the third quarter 1999 leachate collection system (LCS) and leak detection system (LDS) volume 

data and second quarter 1999 analytrcal results from LCS, LDS, horizontal till well, and Great Miami Aquifer associated 

with the on-site disposal facility leak detection monitoring. This section is consistent with the groundwater reporting 

requirements presented in the Integrated Environmental Monitoring Plan (IEMP), Revision 1 (DOE 1999b). 

Figure 2- 1 shows the sampling activities that contributed data to this section. Figure 2-2 identifies the well locations 

associated with the on-site disposal facility. 

Figure 2-3 shows the on-site disposal facility leak detection monitoring activities to be summarized in the next IEMP 

quarterly status report to be submitted in March of 2000. The report will contain LCS and LDS volume data from 

October through December 1999 (fourth quarter), and analytical results from on-site disposal facility leak detection 

sampling activities conducted from July through September 1999 (third quarter). 

' ., 
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ha ly txa l  Status for Cell 1 : 

Sampling continues to be conducted in accordance with the On-Site Disposal Facility GroundwaterLeak Detection and 
Leachate Monitoring Plan (DOE 1997b) and follows agreements associated with that plan. Figure 2-2 identifies the well 
locations. 

On July 22, 1999, the U.S. Department of Energy (DOE) transmitted responses to the second round of Ohio 
Environmental Protection Agency (OEPA) comments on the Draft Technical Memorandum for the On-Site Disposal 
Facility Cell 1 Baseline Groundwater Conditions. DOE briefly discussed the responses with OEPA during a meeting on 
July 27, 1999; however, a resolution to the comment pertaining to the timing and duration of the horizontal till well 
pre-waste placement baselining for the remaining cells was not reached during the reporting period. A resolution is 
anticipated during the fourth quarter of 1999. 

For the second quarter of 1999, the following samples were collected: one sample each of leachate (location 12338C) and 
LDS water (location 12338D); a baseline sampling event for perched groundwater (Horizontal Till Well 12338), and 
quarterly samples from the upgradient Great Miami Aquifer Monitoring Well 2220 1 , and downgradient Great Miami 
Aquifer Monitoring Well 22 198. Table 2- 1 provides detected results for the quarter along with a summary of previous 
data for those constituents. The following summarizes the types of information provided in the table: 

Constituents posted on Table 2-1 were detected during the reporting period (second quarter) in at least 
one of the four monitored horizons (i.e., LCS, LDS, horizontal till well, or one of the Great Miami 
Aquifer wells). 

For each monitored horizon and each constituent detected during the reporting period, the following four 
pieces of information are provided: 

- Row 1 , Column 1 , total number of samples with detections since sampling began at that 
monitoring point / total number of samples analyzed since sampling began at that monitoring 
point (highlighted in blue) 

- Row 1 , Column 2, range of results from monitoring point since sampling began at that monitoring 
point (highlighted in blue) 

Row 2, Column 1 , total number of samples with detections for the reporting period (highlighted 
in green) 

Row 2, Column 2, range of results from the monitoring point for the reporting period (highlighted 
in green). 

Trend analysis will be performed annually on the analytxal data collected from the LCS and LDS and will be provided in 
IEMP annual integrated site environmental reports. Horizontal till well results will continue to be reported quarterly and 
annually. Horizontal till well results will be provided annually on updated control charts once those charts are established 
in early 200 1. The Great Miami Aquifer monitoring well results will continue to be reported quarterly as presented in this 
report and in IEMP annual integrated site environmental reports on updated control charts. 

. .  .r 
< A  
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Cell 1 Leak Detection System Volumes: 

Volumes pumped from the Cell 1 LDS for the third quarter of 1999 are as follows: July (105 gallons); August 

(84 gallons); and September (96 gallons). 

Figure 2-4 depicts quantitative measurement of the LDS water accumulation rates along with summary statistics 

(minimum, maximum, and average) for the quarter. The quarterly average accumulation rate for Cell 1 (0.66 gallons per 

acre per day [gpad]) is slightly higher than the average for the last quarter (0.52 gpad). The slight increase is attributed to 

the compaction of waste materials within Cell 1 as part of the waste placement operations, which were reinitiated on July 

8. The final accumulation rate measured for the quarter in early September (0.48 gpad) continued this overall decreasing 

trend (refer to Figure 2-4). The accumulation rate measurements indicate that the liner system for Cell 1 continues to 

perform as designed in that these accumulation rates are far below the on-site disposal facility design-established initial 

response leakage rate of 20 gpad. Note that the Cell 1 quarterly accumulation rate is less than that of Cell 2. This 

difference is consistent with what is expected given that the stage of filling in Cell 1 is farther along than Cell 2. 

FER\IEMP-QTR\~~~~\I~-~~\GROUNDWATER\D_OSDRB_CELL_IUDS I .DOC\Dcccmbcr 16.1999 8: 19 Ah4 
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Analytxal Status for Cell 2: 

Sampling continues to be conducted in accordance with the &-Site Disposal Facility Groundwaterkeak Detection and 

Leachate Monitoring Plan and follows agreements associated with that plan. Figure 2-2 identifies the well locatinns. 

For the second quarter of 1999, the following samples were collected: one sample each of leachate (location 12339C) 

and LDS water (location 12339D); and baseline sampling events for perched groundwater (Horizontal Till Well 12339), 

upgradient Great Miami Aquifer Monitoring Well 22200, and downgradient Great Miami Aquifer Monitoring 

Well 22 199. Table 2-2 provides detected results for the quarter along with a summary of previous data for those 

constituents. The following summarizes the types of information provided in the table: 

0 Constituents posted on Table 2-2 were detected during the reporting period (second quarter) in at least 
one of the four monitored horizons (i.e., LCS, LDS, horizontal till well, or one of the Great Miami 
Aquifer wells). 

0 For each monitored horizon and each constituent detected during the reporting period, the following four 
pieces of information are provided: 

- Row 1 , Column 1 , total number of samples with detections since sampling began at that 
monitoring point / total number of samples analyzed since sampling began at that monitoring 
point bghlighted in blue). 

Row 1, Column 2, range of results from monitoring point since sampling began at that monitoring 
point (highlighted in blue). 

Row 2, Column 1 , total number of samples with detections for the reporting period (highlighted 
in green). 

- Row 2, Column 2, range of results from the monitoring point for the reporting period (highlighted 
in green). 

Trend analysis will be performed annually on the analyhcal data collected from the LCS and LDS and will be provided in 

IEMP annual integrated site environmental reports. Horizontal till well results will continue to be reported quarterly and 

annually. Horizontal till well results will be provided annually on updated control charts once those charts are established 

in early 200 1. The Great Miami Aquifer monitoring well results will continue to be reported quarterly as presented in this 

report and in IEMP annual integrated site environmental reports. 

Note that the LDS total uranium concentration (41.5 micrograms per liter [pa]) continues to decline from the 

December 1998 high of 71 pg/L. This indicates that the residual contamination from the water that backed up in the 

system is being flushed out. In May 1999, DOE initiated sampling of the LDS water for total uranium concentration each 

time the LDS inner containment vessel is pumped out. This is being done to provide additional information (above the 

FER\IEMP-QTR\l999\12-59\GROUNDWATER\OR\OSDF\CELL-2-ANALY .DC€Septemter 8. 1999 2:4 PM OC5Q:GS 
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routine quarterly sampling) on this important system. The additional total uranium data indicate a continued decline in the 

Cell 2 LDS total uranium concentration to 13.2 pg/L on September 11, 1999. 

FER\IEMP-QTR\1999\12-99\GROUNDWATER\OSD~CELL-2-ANALY .DOCSeplember 8. 1999 2 4  PM 
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Cell 2 Leak Detection System Volumes: 

Volumes pumped from the Cell 2 LDS for the thrd quarter of 1999 are as follows: July (882 gallons); August 

(474 gallons); and September (1 02 gallons). 

Figure 2-5 shows quantitative measurement of the LDS water accumulation rates along with summary statistics for the 

quarter. The quarterly average accumulation rate for Cell 2 (3.8 gpad) is lower than the average for the last quarter 

(4.5 gpad). The third quarter decrease is expected after experiencing an initial increase in the accumulation rate 

concurrent with the startup of Cell. 2 waste placement activities in June of 1999 (reference the Integrated Environmental 

Monitoring Status Report for Second Quarter 1999, Figure 1-38 [DOE 1999~1). The June increase in the Cell 2 LDS 
accumulation rate is attributed to waste compaction activities as waste placement operations were reinitiated at Cell 2. 

The final accumulation rate measured for the quarter on September 11 showed a dramatic decrease for the quarter in that 

the rate was down to 0.9 gpad. The accumulation rate measurements indicate that the liner system for Cell 2 continues to 

perform as designed in that these accumulation rates are far below the on-site disposal facility design-established initial 

response leakage rate of 20 gpad. Note that the Cell 2 quarterly accumulation rate is considerably more than that of Cell 

1. This difference is consistent with what is expected given that the stage of filling in Cell 1 is farther along than Cell 2. 

FERUEMP-QTR\I~~~\~~-~~\GROUM)WATERU)_OSDRC_CELL_~\LSD~.~~C~~ 16.1999 8:20 AM 
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Analyhcal Status for Cell 3: 

Sampling continues to be conducted in accordance with the On-Site Disposal Facility GroundwatedLeak Detection and 

Leachate Monitoring Plan and follows agreements associated with that plan. Figure 2-2 identifies the well locations. 

For the second quarter of 1999, the following samples were collected: four baseline sampling events occurred for perched 

groundwater (Horizontal Till Well 12340), and thee baseline sampling events occurred at upgradient Great Miami 

Aquifer Monitoring Well 22203, and downgradient 'Great Miami Aquifer Monitoring Well 22204. Table 2-3 provides 

detected results for the quarter along with a summary of previous data for those constituents. The following summarizes 

the types of information provided in the table: 

0 Constituents posted on Table 2-3 were detected during the reporting period (second quarter) in at least 
one of the two monitored horizons (i.e., horizontal till well oi  one of the Great Miami Aquifer wells). 

0 For each monitored horizon and each constituent detected during the reporting period, the following four 
pieces of information are provided: 

- Row 1 , Column 1, total number of samples with detections since sampling began at that monitoring 
pointhotal number of samples analyzed since sampling began at that monitoring point (highlighted 
in blue). 

- Row 1 , Column 2, range of results from monitoring point since sampling began at that monitoring 
point (lughlighted in blue). 

- Row 2, Column 1 , total number of samples with detections for the reporting period (highlighted in 
green) 

- Row 2, Column 2, range of results from the monitoring point for the reporting period (highlighted 
in green). 

FERUEMP-QTR\I 999U 2-99\GROUNDWATERUl~OoSDRD_CELL~3\CELL~3~ANALY.DO~eccmkr 16, 1999 8 2 1  AM 0 0 9 QG 8 
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Cell 3 Leak Detection System Volumes: 

Quantitative measurement of Cell 3 LDS water accumulation rates is scheduled to begm in early October 1999, just before 

waste placement begms. The fourth quarter 1999 rates will be reported in the next EM? quarterly status report to be 

submitted in March of 2000. 

.. 
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Status for Cell 4: 

The downgradient Great Miami Aquifer Monitoring Well 22205 for Cell 4 was installed in August. Development of this 

well has been postponed till next spring due to unusually low water levels. Installation of a new well, to serve as the 

upgradient well for Cell 4, will not be required as existing Monitoring Well 2421 will be used. Baseline sampling of these 

two wells is scheduled to begm next summer. 

FERUEMP-QTR\1999\I2-99\GROUNDWATER\D_OSDRD_CELL3\CELL_3_AN 16. 1999 822 AM 
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Leachate Collection System Volumes: 
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Volume from the LCS for the thxd quarter of 1999 are as follows: July (72,053 gallons); August (282,418 gallons); and 

September (69,561 gallons). 

. ,. 
< 
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- 0  

OW-SITE DISPOSAL FACILITY CELL 1 DATA SUMMARY FOR CONSTITUENTS DETECTED DURING 
SECOND QUARTER 1999 

Note F?i~lili@iig pertains to total number of samples (including second quarter samples) 
t l i ~ E l i ~ ~ Q  pertains to second quarter samples only 

Great Mianii Aquifer 

LCSb.c*d-e (12338C) LDSb.c,d.e (12338D) HTWb.c.d.e (12338) Up,pdientbAd (22201) D0wngradientb.c.d (22198) 

No of No of No of No of No of 
Samples with Samples with Samples with Samples with Samples with 

Detecnons Range Detecnons Range Detecoons R~~~~ De t e c n o n s Range Detecoons R~~~~ 
Consntueiit 

No ofSamples No ofSamples No of Samples No of Samples No of Samples 

‘From Operable Unit 5 Record of Decision, Table 9-4 
blf there was more than one sample result per day (e.g., a duplicate sample), then only the maximum sample concentration was counted and compared to the FRL. 
‘Rejected data qualified with either a R or 2 were not used in this comparison. 
dND = not detected 
‘LCS = leachate collection system 
LDS = leak detection system 
HTW = horizontal till well 
‘NA = not applicable 

1. 
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TABLE 2-2 

ON-SITE DISPOSAL FACILITY CELL 2 DATA SUiMMARY FOR CONSTITUENTS DETECTED DURING 
SECOND QUARTER 1999 

Note: FITflgfi pertains to total number of samples (including second quarter samples). 
~!i~.!i'~~ pertzi~s to second q'ane: :amp!es on!y. 

Great Miami Aquifer 

LCSb.c.d.C (12339C) LDSb.c.dC (l2339D) HTWb.c.dc (12339) Upgradientb.'" (22200) Downgradientb.c" (22 199) 

No of 
Samples with 

Detections R~~~ 
Constituent 
(FRL)" No of Samples 

No. of 
Samples with 

Detections Range 

No of 
Samples with 

No ofSamples 

Detections Range 

No. of 
Samples with 

Detections Range 

No. of 
Samples with 

Detections Range 

'From Operable Unit 5 Record of Decision, Table 9 4  
blf there was more than one sample result per day (e.g, a duplicate sample), then only the maximum sample concentration was counted and compared to the FRL. 
'Rejected data qualified with either a R or 2 were not used in this comparison. 
dND = not detected 
'LCS = leachate collection system 
LDS = leak detection system 
HTW = horizontal till  well 
%A = not applicable 

om073 
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TABLE 2-3 

ON-SITE DISPOSAL FACILITY CELL 3 DATA SUMMARY FOR CONSTITUENTS DETECTED DURING 
SECOND QUARTER 1999 

Nore HiwzGE pertains to total number of samples (including second quarter samples) 
m?l&iq pertains to second quarter samples only. 

Great Miami Aquifer 

HTWb.'.d.c (12340) Upgradadientb.'.d (22203) 

No. of Samples 
with Detections Range 

No. of Samples 
with Detections Range 

Boron 

No. of Samples 

Downgadientb.c.d (22204) 
- 

No. of Samples 
with Detections Range 
No. of Samples 

___ 

'From Operable Unit 5 Record of Decision, Table 9-4 
bIf there was more than one sample result per day (e.g., a duplicate sample), then only the maximum sample concentration was counted and compared to the F a .  
'Rejected data qualified with either a R or 2 were not used in this comparison. 
dND = not detected 
'HTW = horizontal till well 
'NA =not  applicable 
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FIGURE 2-3 

ON-SITE DISPOSAL FACILITY LEAK DETECTION ACTIVITIES COVERED IN THE NEXT QUARTERLY REPORT 
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1 This section provides a status of the surface water and treated effluent monitoring for the third quarter of 1999. 

Figure 3-1 shows the data included in this section. Figure 3-2 identifies the surface water and treated effluent sample 

locations. Analytical results from the following routine monitoring program elements were utilized to complete the 

reporting requirements identified in Section 4.6.2 of the Integrated Environmental Monitoring Plan (IEMP), Revision 1 

(DOE 1999b): 

0 ' National Pollutant Discharge Elimination System (NPDES) permit (data obtained from July through 
September 1999) 

0 Federal Facilities Compliance Agreement (FFCA) requirements (data obtained from July through 
September 1999) 

0 IEMP Characterization Program results (data obtained from April through June 1999). 

Figure 3-3 shows the data from the surface water and treated effluent sampling activities that will be included in the next 

IEMP quarterly status report to be submitted in March of 2000. The report will contain NPDES and FFCA data from 

October through December 1999 (fourth quarter) and the results of the analytical data from the IEMP Characterization 

Program from July through September 1999 (third quarter). 

3 
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Figure 3-4 identifies the surface water and treated effluent sample locations associated with NPDES compliance 

monitoring. Wastewater and storm water discharges from the Femaid site were in compliance 100 percent of the time 

during the third quarter of 1999. 

? .  
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Figure 3-5 shows that a cumulative total of 189 pounds of uranium were discharged to the Great Miami River in effluent 

from January through September 1999. The Record of Decision for Remedial Actions at Operable Unit 5 (DOE 1996) 

established an annual discharge limit to the Great Miami River of 600 pounds for total uranium. 

Uncontrolled runoff also contributes to the amount of total uranium entering the environment. To date, the uncontrolled 

runoff estimate has been calculated using a loading term of 6.25 pounds of uranium discharged to Paddys Run for every 

inch of rainfall. This loading term was originally determined during the remedial investigation and has been re-evaluated 

as part of the annual review process for the IEMP. The U.S. Department of Energy (DOE) has notified the agencies of 

the proposed loading term in a letter transmitted on November 1 , 1999, (letter [DOE-0087-001 from DOE to the Ohio 

Environmental Protection Agency and the U.S. Environmental Protection Agency). As expected, the revised loading 

term for the amount of uranium released through uncontrolled runoff is significantly less (2.53 pounds per inch of 

rainfall) as a result of the removal of contaminant sources and the additional measures that have been taken to control 

contaminated runoff over the last several years. Upon approval, the new value of 2.53 will be used in future IEMP 

quarterly status reports and annual integrated site environmental reports. Figure G- 1 shows that precipitation during the 

third quarter of 1999 was 5.24 inches; therefore, the mass of total uranium discharged to Paddys Run through 

uncontrolled runoff from July through September 1999 (using the 6.25 value) is estimated to be 32.75 pounds. 

Figure 3-6 illustrates that the monthly average total uranium concentration limit of 20 micrograms per liter (pg/L) for 

water discharged to the Great Miami River was met each month during the third quarter of 1999. There were no changes 

to Table 3-1 because no treatment plant maintenance or significant precipitation bypass events occurred during the 

second or third quarter of 1999. 

Figure 3-7 presents controlled and uncontrolled surface water flow areas for the third quarter of 1999. As identified in 

previous IEMP quarterly status reports, an evaluation of controlled areas is to occur at least quarterly in order to help 

ensure that the appropriate areas are being controlled. No changes to controlled areas or uncontrolled runoff flow 

directions occurred during the third quarter. 

FERUEMP-QTR\1999\12-996URFACE WATER\C-FFCA\FFCA.DOC\Dccrmber 16,1999 8:39 AM 



FEMP-IEMP-QTR FINAL 
Revision 0 

December 17, 1999 

There were no final remediation level (FRL) or benchmark toxicity value (BTV) exceedances at any monitored location. 

Therefore, there were no FRL or BTV exceedances attributable to the Fernald site in the Great Miami River. 

There were no exceedances of the 530 pg/L surface water total uranium FRL. As Figure 3-8 shows, the results from the 

property boundary at Paddys Run (SWP-03) indicate that total uranium concentrations in surface water leaving the site 

are consistently below both the surface water FRL and the groundwater FRL. 

Sample location STRM 4004 was dry during the second quarter of 1999; therefore, there is no total uranium result, and 

SWD-03 was inaccessible during the second quarter. 

The following activities occurred during the third quarter of 1999 which could have potentially impacted the water 

quality at various surface water sample locations (identified in parentheses): 

Excavation, screening, and hauling activities in the on-site disposal facility borrow area (SWD-02 and 
STRM 4003) 

Construction activities associated with on-site disposal facility Cell 3 (SWD-02 and STRM 4003) 

Excavation, hauling, and placement of waste material into on-site disposal facility Cells 2 and 3 
associated with Area 1, Phase I1 and the old sewage treatment plant (SWD-02, STRM 4003, and 
PF 4001) 

Excavation of southern waste unit material and hauling of excavated materials to the on-site disposal 
facility via the impacted material haul road (STRM 4004 and PF 4001) 

Construction activities associated with the wetland mitigation efforts in Area 1 , Phase I (STRM 4003 and 
SWD-0 1) 

Initiation of the excavation of Waste Pit 3 and general waste pit area activities in support of Waste Pits 
Remedial Action Project (WRAP) (PF 4001) 

Loading and shipping of contaminated material in support of the WRAP activities (STRM 4005, 
PF 400 1, and SWP-02) 

Rail yard activities in support of the loading and shipping of trains (STRM 4006 and SWP-02) 

Construction activities associated with the roads and electrical upgrades portion of the Silos 
Infrastructure Project (STRM 4005). 
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Review of the surface water and treated effluent data available for this report indicate that these activities have not 

caused any significant FRL or BTV exceedances (identified in surveillance subsection). However, data will continue to 

be evaluated in light of ongoing remediation activities to assess impacts to the surface water pathway. 

I 
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TABLE 3-1 

1999 TREATMENT BYPASS EVENTS 

Cumulative Number of Total Uranium Discharged Total Water Discharged 
Event Duration (hours) Number of Bypass Days' 
Treatment Plant (to Great Miami River) (to Great Miami River) 

Bypass Days (pounds) (millions of gallons) 

Maintenance Bypasses 

March 15 through 
March 17 

12 3 3 3.29 13.767 

'Days are counted according to the definition provided in the Operations and Maintenance Master Plan for the Aquifer Restoration and Wastewater Treatment Project 
(DOE 1997~) .  
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This section provides a summary of the third quarter 1999 monitoring activities and analytical results for the Integrated 

Environmental Monitoring Plan (IEMP) air monitoring program. Figure 4-1 shows the data included in this section. 

Analytical results from the following routine air monitoring program elements and project-specific air monitoring 

activities covered in this section include: 

0 Radiological Air Particulate Monitoring: 

- National Emissions Standards for Hazardous Air Pollutants (NESHAP) Compliance 
Monitoring Thorium Emissions from the Waste Pit Remedial Action Project - 
Project-Specific Air Monitoring at the Sewage Treatment Plant Complex 

0 NESHAP Stack Emissions Monitoring 

0 Radon Monitoring: 

- Continuous Alpha Scintillation Monitoring - Silo Head Space and Environmental Data 

0 Direct Radiation Monitoring (via thermoluminescent dosimeters [TLDs]). 

Figure 4-2 shows the data from the air monitoring activities that will be included in the next IEMP quarterly status report 

to be submitted in March of 2000. The report will contain data from air monitoring activities from October through 

December 1999 (fourth quarter). Monitoring activities defined under the IEMP for radiological particulate, stack, radon, 

and direct radiation monitoring will continue as planned during the fourth quarter of 1999. 

0 0 9 Q 9 G  
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Airborne uranium particulate concentrations measured during the third quarter exhibited a similar pattern to those 

observed during the third quarter of 1998. As expected, with the start-up of earth moving, waste hauling, and waste 

placement operations associated with the opening of the on-site disposal facility and with the dry conditions recorded 

during the summer months, uranium concentrations exhibited a general increase when compared to second quarter data. 

This pattern is most notable at monitoring locations AMs-3, AMS-8AY and AMs-9C. These three monitors are 

predominantly located in the down wind direction (refer to Figure 6-2 for the third quarter wind rose) and in close 

proximity to the waste placement and remediation activities at the on-site disposal facility and Sewage Treatment Plant 

Complex. Figure 4-3 identifies the location of the air monitoring stations. Table 4-1 provides a summary of third 

quarter, year-to-date, and historical total uranium concentrations. 

One notable temporary increase in uranium concentrations was observed during the end of July at monitoring location 

AMs-8A. This temporary increase coincides with the placement of waste materials from the Sewage Treatment Plant 

Complex into Cell 2 of the on-site disposal facility. These data were shared with the on-site disposal facility project 

manager to support an evaluation of emission controls at the project. However, the project manager had already taken 

action to improve emission controls by lengthening the access ramp into Cell 2 to reduce the drop height of the material 

during waste placement. Data were once again within historical levels following the second week of August. Third 

quarter and historical total uranium concentration graphs for each location can be viewed by going to Table 4- 1 and 

selecting the appropriate location. 

The general pattern of increasing uranium particulate concentrations during the summer months can be expected to 

continue over the coming years as the cycle of earth moving, waste hauling, and waste placement operations is repeated. 

However, as demonstrated through tracking of the annual dose at the site fenceline under the NESHAP compliance 

program (refer to the Radiological Air Particulate Monitoring directory, NESHAP Compliance file), to date these 

seasonal increases in airborne uranium concentrations have not contributed to an increasing trend in the annual dose at 

the site fenceline. 

Table 4-2 provides a summary of third quarter, year-to-date, and historical total particulate concentrations. Third quarter 

and historical total particulate concentration graphs for each location can be viewed by going to Table 4-2 and selecting 

the appropriate location. As indicated by the graphs, particulate concentrations at fenceline and background locations 

during the third quarter of 1999 are, in general, comparable to second quarter 1999 particulate concentrations. 

The waste pit monitors (refer to Figure 4-3 for WPTH-1 and WPTH-2 locations) were installed to address potential 

increases in airborne thorium concentrations, specifically thorium-230, resulting from fugitive emissions from the 

excavation of the waste pits. Early in the third quarter, the biweekly thorium concentrations measured at WPTH-1 and 
. .  . .  
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WPTH-2 (refer to Figure 4-22 and Figure 4-23, respectively) increased when compared to second quarter 1999 

concentrations. This upward trend, which is clearly evident at the W'PTH-1 location, as shown in Figure 4-22, is 

attributed to seasonal variations in airborne thorium levels since the excavation of the waste pits did not begin until later 

in the third quarter (September 3, 1999). However, late in the third quarter, after the excavation of the waste pits had 

begun, a further increase in the thorium-230 concentration was noted at the WPTH-1 monitor. The biweekly thorium 

concentrations measured at WPTH-1 and WPTH-2 will continue to be monitored and compared to the baseline levels in 

order to assess the impact of hgitive emissions from the excavation of the waste pits. 

Late in the third quarter, the results of several WPTH-1 and WPTH-2 samples were determined to be affected by very 

low levels of thorium-230 contamination within the on-site laboratory analyzing the samples. A review of laboratory 

operations indicated that the low level contamination, which was found in laboratory method blank samples, filter blank 

samples and the WPTH-1 and WPTH-2 samples, was connected to the recent processing and analysis of waste material 

samples which contained relatively high levels of thorium-230. In response to the thorium-230 contamination, the 

on-site laboratory has implemented several steps to prevent future sample contamination. These steps include preparing 

new reagents and acquiring new glassware/equipment for running future low-level thorium samples and reducing tracer 

spike amounts to reduce trace contaminants of the isotopes of concern in the tracer solution. In addition, off-site 

laboratory contracts will be placed to provide backup capabilities in the event the on-site laboratory experiences 

problems in running the biweekly thorium analyses. These laboratory issues do not affect the quarterly composite 

thorium analyses from the 18 air monitors used for determining compliance with NESHAP, Subpart H limits. 

Project-specific environmental radiological air monitoring for the dismantlement of the Sewage Treatment Plant . 

Complex continued through the third quarter of 1999. During the second quarter of 1999, the project-specific monitor 

was moved from its initial location (designated as STP-1 on Figure 4-3) to a new location (STP-2). This relocation was 

performed to accommodate below-grade excavations of the Sewage Treatment Plant Complex. The average third quarter 

1999 total uranium concentrations at the project specific monitor (So-2 )  increased approximately 350 percent when 

compared to average second quarter 1999 total uranium concentrations at STP-2. Average particulate concentrations 

during the third quarter were approximately the same as average second quarter 1999 particulate concentrations. The 

increases in uranium concentration are attributable to the demolition and below-grade excavation of the Sewage 

Treatment Plant Complex. The excavation of the Sewage Treatment Plant Complex will be completed in October 1999. 

Refer to Table 4- 1 and Table 4-2 for STP- 1 and STP-2 total uranium and total particulate concentrations, respectively. In 

addition, Figure 4-24 and Figure 4-25 depict this information graphically for STP-1 and STP-2, respectively. 

' -7  
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The maximum third quarter dose equivalent, calculated from the thxd quarter air composite data, was 0.1 millirem 

(mrem) which occurred at AMs-3. Table 4-3 contains the third quarter doses for each air monitoring station and the 

fractional contribution of each radionuclide to the total dose. During the third quarter, uranium isotopes contributed 

approximately 74 percent of the dose at AMs-3, while the average fenceline uranium dose contribution was 75 percent. 

The maximum year-to-date dose equivalent, calculated from the sum of the three quarterly air composites, was 0.225 

mrem which also occurred at AMs-3. This maximum year-to-date fenceline dose represents 2.25 percent of the 10 mrem 

NESHAP Subpart H standard. Based on the results observed through the first three quarters of the year, it is projected 

that the annual dose for 1999 (projected through December) will remain well below the NESHAP standard. Table 4-4 

contains the year-to-date doses for each air monitoring station and the fractional contribution of each radionuclide to the 

total dose. 

One issue involving the shipment of quarterly composite samples to the off-site laboratory did arise during the thrd 

quarter. A portion of the composite sample for AMs-23 leaked from the sample container into the packaging materials 

'during shipment. While none of the sample escaped the shipping container, the leaked sample volume could not be 

recovered for analysis. As a result, there was insufficient sample volume available for the complete analysis. It was 

determined, based on historical data from this air monitor that isotopic uranium and isotopic thorium are the primary 

contributors to dose. Therefore, the available sample was analyzed for uranium and thorium isotopes with no analysis for 

radium-226. The loss of the radium-226 data for AMs-23 is not expected to have a significant impact on the total AMS- 

23 dose, or NESHAP Subpart H compliance, since there was no radium-226 contribution to dose during the first two 

quarters of 1999 at this location. 

Third quarter 1999 results for the Laundry and Building 7 1 stacks are within expected ranges. Typically, post 

production (1 99 1 to present) stack monitoring results are near or below the minimum detectable concentration 

levels for all isotopes monitored. No significant changes in the source operations associated with either stack 

were noted during the third quarter. The NESHAP stack emissions monitoring results are reported in Table 4-5. 

The NESHAP stack emissions monitoring locations are shown in Figure 4-26. 

' . ,.! 
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As expected, the highest continuous environmental radon monitoring results were recorded at the K-65 exclusion fence 

resulting from radon emissions from the K-65 Silos. Over time, there has been a gradual increase in radon levels 

recorded at the exclusion fence corresponding to the increase in the K-65 Silo head space concentrations. In general, the 

four K-65 exclusion fence monitors (refer to Figure 4-27) recorded lower monthly average radon levels than the same 

monthly periods in 1998. Table 4-6 summarizes data from the third quarter of 1999, with ranges of monthly average 

concentrations for the first three quarters of 1999 and all of 1998. The maximum monthly average was 9.3 picocuries 

per liter (pCi/L) and was recorded at location KNE in the prevailing wind direction. 

During the third quarter of 1999, there were no exceedances of the U.S. Department of Energy Order 5400.5 100 pCi/L 

radon limit recorded at the Fernald Environmental Monitoring Project. Following the re-sealing of the silo domes, which 

was completed on June 4, 1999, radon data from the K-65 Silo area has been closely monitored in order to gauge the 

effectiveness of this interim control measure until radon emissions are mitigated through implementation of the 

Accelerated Waste Retrieval Project. 

Radon data from the site boundary monitoring locations are influenced heavily by diurnal temperature inversion patterns. 

Maximum concentrations continue to be experienced in the early morning hours and are greatest during the second half 

of the year. Maximum monthly averages are consistent with previous years’ data. Year-to-date averages for all 

boundary locations suggest that the 3 pCi/L above background annual average radon concentration limit at the facility 

boundary will not be exceeded during 1999. 

* .  
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K-65 Silo head space radon concentrations fluctuate seasonally due to changes in meteorological parameters (e.g., 

temperature, barometric pressure, humidity, etc.). To account for the seasonal variations, concentrations are summarized 

quarterly (from the daily average concentrations) in order to compare data collected under similar meteorological 

conditions (refer to Figure 4-28). The monthly average continuous monitoring results for K-65 Silo 1 during the third 

quarter of 1999 ranged between 13.6 and 14.0 million p C i L  The quarterly average concentration increased 

approximately 3.6 percent over the quarterly average concentration during the same period in 1998 and is approximately 

53 percent of the pre-bentonite concentration level (-26 million pCi/L). Third quarter 1999 monthly average continuous 

monitoring results for K-65 Silo 2 ranged between 8.52 and 8.69 million p C i L  The quarterly average concentration 

decreased approximately 1.4 percent from the average concentrations during the same period in 1998 and is 

approximately 29 percent of the pre-bentonite concentration level (-30 million pCfi) .  Figure 4-28 shows the quarterly 

silo head space radon concentrations and Table 4-7 presents the monthly average silo head space radon concentrations. 

?, 
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All monitoring results from direct radiation measurements for the third quarter of 1999 were within historical ranges 

(refer to Figure 4-29 for monitoring locations and Table 4-8 for direct radiation measurements). As noted in previous 

IEMP quarterly status reports, a positive trend in the immediate area of the K-65 Silos (locations 22 through 26) has been 

identified and will continue to be monitored (refer to Figure 4-30). This trend is attributed to a corresponding increase in 

radon-progeny concentrations observed in the K-65 Silo head space. The increase in direct radiation measurements 

adjacent to the silos is still well below the levels observed prior to the addition of bentonite to the silos in 1991. 

As discussed in previous reports, a slight positive trend in direct radiation measurements at the site fenceline nearest the 

K-65 Silos (location 6) has been identified and continues to be monitored. The increase is associated with the increasing 

direct radiation levels at the K-65 Silos discussed above. Figure 4-3 1 shows the slight positive trend at location 6. 
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TABLE 4-1 

TOTAL URANIUM PARTICULATE CONCENTRATIONS IN AIR 

1990 through 1998 
Third Quarter 1999 ResultsbC 1999 Summary Resultsb Summary Resultsb.c 

(pCi/m’ x 1 E-6) (pCi/m‘ x 1 E-6) (pCi/m’ x 1 E-6) 

No. of No. of 
Samples Min. Max. Avg. Samples Min. Max. Avg. Min. Max. Location’ 

Fenceline 
AMs-2 5d 26 143 67 18 10 143 44 0 3500 
AMs-3 6 83 585 352 19 13 585 143 0 17000 

AMS-4 6 26 42 35 19 0 65 25 0 2300 

AMs-5 
I 
I AMs-6 

AMs-7 

AMs-8A 
AMs-9cc 

AMs-22 

AMs-23 

AMs-24 

AMs-25 
AMs-26 

6 16 

6 13 

6 15 . 

6 8 

6 31 

6 16 

6 18 

6 0 
6 3 

6 0 

41 

111 

83 
1135 
409 

49 

136 

43 
51 

29 

26 

47 

35 

322 
183 

36 

62 

24 
21 

19 

19 

19 

19 
19 
19 

19 

19 

19 
19 

19 

0 
3 

0 
0 
14 

0 
0 

0 
0 
0 

41 

111 

83 
1135 

409 

49 

136 

44 
51 

75 

17 

32 

22 
135 

95 

29 

33 

18 
17 

21 

0 

0 
0 

7.9 
0 

0 
9.0 

0 
0 
0 

4400 

3200 

7800 
900 
562 

101 

194 

65 
79 

98 

AMs-27 6 22 57 36 19 0 57 26 0 64 

AMs-2S 6 0 38 15 19 0 62 17 0 21G 

AMs-29 6 21 89 49 19 0 89 30 0 121 
Background 
AMs-12 6 0 45 13 19 0 45 10 0 480 
AMs-I 6 6 0 19 10 19 0 33 16 0 350 

Project-Specific 
STP-1 ‘.s 0 NA NA NA I 1  20 143 56 38 891 
STP-2g 6 63 380 258 9 5 380 196 NA NA 

“Refer to Figure 4-3 
bFor blank corrected concentrations less than or equal to 0.0 pCi/m’, the concentration is set as 0.0 pCi/m’. 
‘NA = not applicable 
‘AMs-2 sample from 9/7/99 to 9/21/99 was lost in the laboratory due to a broken beaker. 
‘Summary results for 1990 through 1998 include AMS-9BK data. 
‘Project-specific monitor was not in operation prior to 1997. 
‘STP-1 was relocated to STP-2 on May 25, 1999. 
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TABLE 4-2 

TOTAL PARTICULATE CONCENTRATIONS IN AIR 

1990 through 1998 - 
Third Quarter 1999 Resultsb 1999 Summary Results Summary Resultsb 

(vg/m3) (Pdm’) (v€dm3) 

No. of No. of Location’ Samples Min. Max. Avg. Samples Min. Max. Avg. Min. Max. 
Fenceline 
AMs-2 6 34 45 41 19 11 69 36 7.0 77 

AMs-3 6 27 83 51 19 19 83 39 8.0 159 

AMs-4 6 35 59 43 19 18 74 41 13 79 

AMS-5 

AMS-6 

AMs-7 

AMs-SA 
AMs-9CC 

AMs-22 

AMs-23 

AMs-24 

AMs-25 
AMs-26 

AMS-27 

AMs-2S 

6 

6 

6 
6 

6 

6 

6 

6 
6 

6 

6 

6 

28 

32 

33 
37 

38 

33 

30 

13 

30 
29 

36 

29 

36 

40 

84 
60 

66 

45 

43 

57 
40 

35 

73 

37 

31 

37 

44 

45 

49 

38 

34 

42 

36 

33 

54 

32 

19 

19 

19 
19 

19 

19 

19 

19 

19 

19 

19 

19 

20 

19 

22 

20 

19 

16 

19 

13 
17 

21 

30 

15 

45 

48 

84 

63 
66 

53 

57 

57 
45 

52 

73 

51 

30 

32 

35 

38 
40 

39 

32 

37 
31 

33 

49 

28 

9.6 62 

8.0 69 

6.8 76 
13 89 

7.1 136 

13 57 

15 51 

18 79 

21 69 

15 51 

24 86 
12 49 

AMS-29 6 37 47 41 19 18 52 35 11 62 
Background 
AMs-1 Zd 6 28 40 34 19 , 16 48 30 6.0 416 
AMS-16* 6 43 59 49 19 26 60 44 18 84 

Project-Specific 
STP-1 ~f 0 NA NA NA 11 21 54 31 25 93 
STP-2‘ 6 40 72 53 9 40 72 54 NA NA 

‘Refer to Figure 4-3 
bNA = not applicable 
‘SummaTy results for 1990 through 1998 include AMS-9B/C data. 
dTotal particulate analysis was discontinued during 1994 and was reinstated for AMs-12 and AMS-16 in 1997. 
‘Project-specific monitor was not in operation prior to 1997. 
‘STP-1 was relocated to STP-2 on May 25, 1999. 
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TABLE 4-3 

THIRD QUARTER NESHAP COMPLIANCE TRACKING 
~ ~ 

40 CFR 61 (NESHAP) Subpart H Appendix E, Table 2; Net Ratiosb 

Location' Ac-228' Ra-224' 

5.6E-06 

6.2E-07 

1.6E-06 
6.1 E 4 6  

Ra-226 Ra-228' 

6.68-04 

9.3E-05 

4.36-05 

1.4E-04 

1.6E-05 

4.OE-05 
1 SE-04 

Th-228 

5.0E-05 
4.1 E-04 

4.5E-05 

2.8E-04 

Th-230 Th-231' Th-232 Th-234' U-234 
u-235 
U-236 U-23 8 

*tic 
Totals 

4.1 E-04 
6.7E-04 

3.9E-04 

1.7E-04 

7.OE-04 
7.48-04 

2.1 E-09 
5.2E-09 

2.2E-09 

5.9E-10 

5.3E-09 
2.9E-09 

1.4E-03 

1.5E-04 

3.8E-04 
1.5E-03 

8.3E-06 
1.3E-05 

4.9E-06 

3.1E-07 

2.2E-06 

1.1 E-06 

1.4E-05 
9.2E-06 

2.1 E-03 
3.7E-03 

1.3E-03 

1.3E-04 

4.5E-04 

2.1E-04 

3.8E-03 
2.5E-03 

8.2E-05 
2.1E-04 

8.4E-05 

2.3E-05 

2.1E-04 
l.lE-04 

2.2E-03 
3.4E-03 

1.3E-03 
8.1E-05 

5.7E-04 

2.9E-04 

3.6E-03 
2.4E-03 

0.006 
0.010 

0.003 

0.000 
0.001 

0.001 
0.009 
0.008 

0.055 
0.100 

0.034 

0.002 

0.010 

0.007 

0.088 
0.077 

AMS-22 - 3.8E-07 1.2E-04 - 1.0E-04 0.000 0.002 

AMS-23 - 3.5E-03 - 3.6E-06 6.6E-04 - 9.4E-04 0.005 0.051 
AMS-24 9.OE-08 2.2E-06 1.8E-03 5.6E-05 3.3E-04 4.OE-04 7.3E-10 5.4E-04 5.OE-07 2.1E-04 2.9E-05 1.3E-04 0.004 0.035 

AMS-25 - 2.2E-05 - 1.4E-07 2.6E-05 - 3.7E-05 0.000 0.001 
AMS-26 1.8E-07 - - 4.9E-05 0.000 0.000 
AMS-27 2.9E-08 . 7.1E-07 5.4E-04 1.8E-05 7.0E-05 2.5E-04 9.6E-10 1.7E-04 1.3E-06 3.9E-04 3.8E-05 3.3E-04 0.002 0.018 

AMs-28 - 9.9E-09 3.8E-05 - 2.6E-06 0.000 0.000 
AMS-29 - 1.OE-04 1.8E-04 1.3E-09 - 2.1E-06 5.4E-04 5.OE-05 5.6E-04 0.001 0.014 

C 

Background 

AMs-12 3.6E-07 8.8E-06 - 2.2E-04 5.1E-04 4.9E-04 - 2.1E-03 1.6E-06 4.4E-04 - 4.3E-04 NA' 

AMs-16 6.OE-07 1.5E-05 6.86-04 3.8E-04 6.7E-04 8.0E-04 - 3.6E-03 1.0E-06 2.3E-04 O.OE-00 2.7E-04 NA' 

Maximum Quarterly Ratio: 0.0100 
Maximum Quarterly Dose (mrem): 0.100 

"Refer to Figure 4-3 
bA "-'' indicates the filter results were less than or equal to the blank results, and/or the indicator concentrations were less than or equal to the average net background 
concentrations. 
'Isotopes assumed to be in equilibrium with their parents. 
dDose conversions are based on the NESHAP standard of 10 mrem per year. 
'Sample was lost during processing. 
'NA not applicable 
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TABLE 4 4  

YEAR-TO-DATE NESHAP COMPLIANCE TRACKING 

40 CFR 61 (NESHAP) Subpart H Appendix E, Table 2; Net Ratiosb 

U-235 Ratio DoseC 
Location2 A ~ - 2 2 8 ~  Ra-224' Ra-226d Ra-228' Th-228 Th-230 Th-231' Th-232 Th-234' U-234 U-236 U-238 Totals (mrem) 

Fenceline 
AMS-2 6.8E-07 1.7E-05 3%-03 4.2E-04 9.4E-04 1.4E-03 3.OE-09 4.OE-03 1.OE-05 2.5E-03 1.2E-04 2.7E-03 0.016 0.157 
AMS-3 4.2E-07 1.OE-05 7.9E-03 2.6E-04 6.7E-04 l.lE-03 5.8E-09 2.5E-03 1.8505 5.OE-03 2.3E-04 4 .8503 0.022 0.225 

~ ~ s - 4  5.1E-07 1.2E-05 9.9E-04 3.2E-04 4.6E-03 l.1E-03 2.4E-09 3.OE-03 6.6E-06 1.5E-03 9.5E-05 1.8E-03 0.013 0.134 

AMS-5 1.7E-07 4.38-06 - l.lE-04 1.4E-04 3.3E-04 - 1.OE-03 9.0507 1.9E-04 - 2.4E-04 0.002 0.021 
AMS-6 I .1€-07 2.8506 4.5E-04 7.OE-05 1.2E-04 2.2E-04 1.1E-09 6.7E-04 4.OE-06 8.2E-04 4.2E-05 l.lE-03 0.003 0.034 

AMS-7 1.6E-07 3.9E-06 - 9.8E-05 2.6E-04 4.7E-04 5.9E-10 9.3E-04 2.3E-06 5.7E-04 2.38-05 6.OE-04 0.003 0.030 

AMS-8A 3.1E-07 7.7E-06 2.8E-03 2.OE-04 3.5E-04 l.lE-03 6.OE-09 1.9E-03 1.8E-05 4.9E-03 2.3E-04 4.9E-03 0.016 0.164 
AMS-9C 6.OE-07 1.5E-05 2.OE-03 3.8E-04 7.4E-04 1.6E-03 4.8E-09 3.6E-03 1.6505 4.28-03 1.9E-04 4.2E-03 0.01 7 0.169 

AMS-22 3.6E-07 9.OE-06 5.4E-04 2.3E-04 5.OE-04 6.8E-04 6.8E-10 2.2503 4.4E-06 8.9E-04 2.7E-05 1.2E-03 0.006 0.062 

AMS-23 l.lE-07 2.8E-06 -r 7.1E-05 3.7E-03 5.1E-04 - 6.7E-04 4.9E-06 9.7E-04 - 1.3E-03 0.007 0.072 
~ ~ s - 2 4  9.OE-08 2.2E-06 3.8503 5.6E-05 3.3E-04 4.OE-04 9.6E-10 5.4504 1.3E-06 4.3E-04 3.8E-05 3.5E-04 0.006 0.059 

AMS-25 - 3.7E-04 - - 2.2E-05 3.1E-10 - 2.1E-07 2.6E-05 1.2E-05 5 .6505 0.000 0.005 
AMS-26 7.OE-08 I .7E-06 1.6E-03 4.4E-05 1.OE-04 1.4E-04 7.9E-10 4.2E-04 2.5E-06 6.3E-04 3.1E-05 6.5E-04 0.004 0.036 

AMS-27 4.1E-07 1 . O E a  4.9E-03 2.6E-04 5.6E-04 9.8E-04 9.6E-10 2.4E-03 2.7E-06 6.5E-04 3.8E-05 7.1E-04 0.01 1 0.105 

AMS-28 8.8E-08 2.2E-06 3.6E-04 5.5E-05 1.5E-04 1.9E-04 1.8E-10 5.2504 5.1E-07 7.5E-05 6.9E-06 1.3E-04 0.001 0.015 

AMS-29 1.9E-07 4.6E-06 - 1.2E-04 1.3E-03 6.9E-04 1.8E-09 l.lE-03 3 .3506 7.8E-04 7.2E-05 8.7E-04 0.005 0.050 

Background 
AMS-12 7.2E-07 1.8E-05 8 .2504 4.5E-04 9.9E-04 l.lE-03 5.8E-10 4.3E-03 3.6E-06 l.lE-03 2.3E-05 9.7E-04 NA' 

AMS-16 1.6E-06 3.9E-05 5.9E-03 9.8E-04 1.9E-03 2.2E-03 4.5E-10 9.4E3-03 4.3E-06 1.2E-03 1.8E-05 l.lE-03 NA' 

Maximum Quarterly Ratio: 0.0225 
Maximum Quarterly Dose (mrem): 0.225 

'See Figure 4-3 
bA "-" indicates the filter results were less than or equal to the blank results, and/or the indicator concentrations were less than or equal to the average net background 
concentrations. 
'Isotopes assumed to be in equilibrium with their parents. 
dFirst quarter 1999 radium-226 data were rejected and substituted with first quarter 1998 radium-226 data. 
'Dose conversions are based on the NESHAP standard of 10 mrem per year. 
'Sample was lost during processing. 
WA = not applicable 
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TABLE 4-5 

NESHAP STACK EMISSION MONITORING RESULTS 

Third Quarter 1999 Year-to-Date 1998 Summary 
1999 Results Results Results 

No. of Total No. of Total No. of Total 
Analysis Performed Samples Poundsab Samples Poundsab Samples Pounds’ 
Building 71 Stack 
Uranium, Total 1 ND 3 2.2E-05 5 1.3E-05 

Thorium-232 1 7.0506 3 5.2E-05 5 8.6E-05 

Thorium-230 1 1.3E-10 3 7.4E-10 5 1.2E-09 

Total Particulate 1 1 .OE-02 2c 1 SE-02 I C  7.2E-02 

Laundry Stack 
Uranium, Total 2 ND 6 ND IO 7.OE-06 

Thorium-232 2 I .OE-04 6 4.2E-04 10 4.5E-04 

Thorium-230 2 1.4E-09 6 4.9E-09 1 0  5.8E-09 

Total Particulate IC l.lE-01 5 3.9E-01 8‘ 1.1Ei-00 

‘Total pounds are only determined from detected results. 
bND = non-detectable 
‘Some particulate result(s) could not be determined due to a damaged filter(s). 
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TABLE 4-6 

CONTINUOUS ENVIRONMENTAL RADON MONITORING 
MONTHLY AVERAGE CONCENTRATIONS 

Third Quarter 1999 Monthly Resultsc.d 1999 Summary Results' 
(Instrument Background Corrected) (Instrument Background Corrected) (Insbument Background Corrected) 

(pCi/L) (pCi/L) (pCi/L) 

1998 Summary ResuWd 

Locationb Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. 
Fenceline 
AMS-02 0.6 1 .o 0.8 0.2 1 .o 0.5 0.2 0.7 0.4 

AMS-03 0.6 1 .o 0.8 0.1 1 .o 0.4 0.6 0.8 0.7 

AMS-04 0.5 0.8 0.6 0.1 0.8 0.4 0.1 0.7 0.4 

AMS-05 0.8 1.4 1 .o 0.2 1.4 0.6 0.2 1.3 0.6 

AMS-06 0.6 0.8 0.7 0.2 0.8 0.5 0.2 0.9 0.5 
AMS-07 0.9 1.5 1.1 0.3 1.5 0.7 0.2 1.5 0.7. 
AMS-08AC 0.3 0.6 . 0.5 0.1 0.8 0.4 0.8 NA NA 
AMS-09C 0.6 0.8 0.6 0.2 0.8 0.5 0.2 0.9 0.6 

AMS-22 0.4 0.5 0.5 0.1 0.5 0.3 0.2 0.7 0.4 

AMS-23 0.4 0.6 0.5 0.1 0.6 0.3 0.4 0.5 0.4 ~ 

AMS-24' 0.6 1.1 0.8 0.2 1.1 0.5 0.7 NA NA 
AMS-25' 0.5 0.8 0.7 0.2 0.8 0.4 0.6 NA NA 

AMS-26 0.5 0.8 0.G 0.2 0.8 0.4 0.2 0.8 0.G 
AMS-27 0.8 1.1 0.9 0.2 1.1 0.5 0.2 1.1  0.7 
AMs-28' 0.6 0.8 0.7 0.1 0.8 0.4 0.4 NA NA 
AMS-29' 0.4 0.8 0.5 0.1 0.8 0.3 0.7 NA NA 
Background 
AMs-12 0.3 0.5 0.4 0.1 0.5 0.2 0.1 0.6 0.3 
AMS-16 0.3 0.5 0.4 0.1 0.5 0.2 0.2 0.6 0.4 
On Site 
KNE 6.2 9.3 7.9 6.2 18.3 10.4 2.0 18.2 9.1 
KNW 2.1 4.2 2.9 2.1 4.2 3.2 1 .o 4.8 2.4 
KSE 2.8 5.4 4.1 2.8 9.9 5.5 2.4 16.9 8.3 
KS W 2.1 4.2 2.8 2.1 4.2 3.1 1.4 5.2 3.1 
KTOP 5.2 7.4 6.0 5.2 15.8 ' 9.7 7.2 24.6 13.0 
Pilot Plant Warehouse 0.5 0.8 0.6 0.3 0.8 0.4 0.1 0.9 0.4 
Rally Point 4 0.6 1 .o 0.7 0.5 1.3 0.7 0.2 1.3 0.7 
Surge Lagoon . 0.6 1 .o 0.8 0.4 1 .o 0.6 0.3 1.3 0.7 
T28 2.5 3.8 3.4 1.2 3.8 2.3 0.9 2.8 1.8 
TS4' 0.5 0.8 0.6 0.2 0.8 0.4 NA NA NA 
WP-17A 0.6 0.9 0.7 0.1 0.9 0.5 0.2 0.9 0.5 

'Monthly average radon concentrations are calculated from daily average concentrations. Daily average concentrations are calculated by summing all hourly count 
data, treating the sum as a single daily measurement, and then converting the sum to a (daily average) concentration. 
bRefer to Figure 4-27 
CInstrument background changes as monitors are replaced 
dNA = not applicable 
'Unit was placed in service in December 1998. 
'Unit was placed in service in January 1999. 
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TABLE 4-7 

RADON HEAD SPACE CONCENTRATIONS 

Radon Head Space Concentrationsab' 
(pCi/L) 

Silo 1 1999 Silo 1 1998 Silo 2 1999 Silo 2 1998 
Month Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. 
January 1.24E+07 1.44E+07 1.34EM7 1.06Ei-07 1.18E+07 1.13Ei-07 8.78E+06 l.llE+07 9.95E+06 8.24E+06 1.01E+07 9.10E+06 
February 
March 

April 

May 
June 
July 
August 
September 

1.27E+07 
1.25E+07 
1.22E+07 
1.2 1 E+07 
1.25Ei-07 
1.26E+07 
1.34E+07 
1.28E+07 

1.32E+07 
1.29E+07 
1.25Ei-07 
I .26E+07 
1.30E+07 
1.36E+07 
1.37E+07 
1.40E+07 

1.06E+07 
1 .O 1 E+07 
9.89EM6 
1.05E+07 
1.08E+07 
1.20E+07 
1.34E+07 
1.23E+07 

1.18E+07 
1.17E+07 
1.09E+07 
1.20E+07 
1.22E+07 
1.41 E+07 
1.43E+07 
1.42E+07 

1.12E+07 
1.1 OE+07 
1.05E+07 
1.1 OE+07 
1.1 5E+07 
1.29E+07 
1.39E+07 
1.3 1 E+07 

'Minimum equals minimum recorded daily average radon concentration. 
bMaximum equal maximum recorded daily average radon concentration. 
'Average equals monthly average of recorded daily radon concentrations. 
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TABLE 4-8 

DIRECT RADIATION (TLD) MEASUREMENTS 

Direct Radiation (mrem) 

Location" Third Quarter 1999 Resultsb 1999 Year-to-Date Results' 1998 Summary Resultsb 
~~~~ ~~ ~ ~ 

Fenceline 

2 19 56 74 
3 19 53 67 
4 18 51 66 
5 18 53 68 
6 21 62 84 
7 18 52 69 
SA 19 56 75 
9 c  21 58 79 
13 19 56 74 
14 19 54 77 
15 21 59 79 
16 22 62 81 
17 19 52d 73 
34 20 57 75 
35 18 54 70 
36 16 48 65 
37 20 57 77 
38 17 48 63 
39 21 60 79 
40 17 52 67 
41 19 55 73 
Min. 16 48 63 
Max. 22 62 84 
On Site 
22 209 626 776 
23c,' NA 645 817 
23A'.' 214 674 NA 
24 199 507 632g 
25 226 644 698 
26 143 403 496 
32 14 42 55 
Min. 14 42 55 
Max. 226 614 817 
Background 
18 
19 
20 
27 
33 
Min. 
Max. 

20 
16 
16 
16 
17 
16 
20 

59 
48 
48 
48 
51 
48 
59 

'Refer to Figure 4-29 
bNA = not applicable 
'1999 summary result value may not always agree with quarterly results due to rounding differences. 
dEstimated second quarter direct radiation levels 
'Direct radiation levels for TLD locations 23 and 23A were extrapolated for second quarter results. 
'TLD location 23 was relocated to TLD location 23A on May 26, 1999. 
"Direct radiation value includes estimated second quarter results which were based on first quarter results 

77 
65 
61 
64 
68 
61 
17 
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SAMPLING ACTIVITIES 
Radiological Particulate Monitoring: 

NESHAP Quarterly Composite 

NESHAP Stack Emissions Monitoring 

Radon Monitoring - Continuous Alpha 
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Direct Radiation (TLD) Monitoring 
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FIGURE 4-1 
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FIGURE 4-2 

AIR SAMPLING ACTIVITIES COVERED IN THE NEXT QUARTERLY REPORT 

SAMPLING ACTIVITIES 
Radiological Particulate Monitoring: 

NESHAP Quarterly Composite 

NESHAP Stack Emissions Monitoring 

Radon Monitoring - Continuous Alpha 
Scintillation Monitors 

Direct Radiation (TLD) Monitoring 

+ Data surnmarized/evaluated in the next report 
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The increase.is attributed 
to the excavation of top 
soil in the area around 
AMs-3 and emissions from 
below-grade excavation at 
the Sewage.Treatment Plant 
Complex. 
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The increase is attributed 
to the placement of impacted 
soils from the Sewage 
Treatment Plant Complex 
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This section provides a summary of newly impacted or ecologically restored areas, as well as a status of wetlands and 

endangered species at the Fernald site. 

During the third quarter of 1999, no habitat impacts were caused by field activities, and no ecological restoration projects 

were initiated. However, the areas associated with the Wetland Mitigation Project, the Aesthetic Barrier Project, and the 

Ecological Restoration Park were periodically watered as conditions warranted. The Prairie Restoration Project in Area 8, 

Phase I was mowed to control weeds, and the Ecological Restoration Park was also mowed and weeded. Monitoring and 

surveillance continued in the Invasive Plant Control Research Project in Area 1, Phase 111 during the third quarter. 

The northern on-property reach of Paddys Run was surveyed for the presence of the Indiana brown bat (Myotis sodalis), a 

federally listed endangered species, during the third quarter. As specified in the Integrated Environmental Monitoring 

Plan, Revision 1 , habitat for the Indiana brown bat exists north of the train trestle in Paddys Run, and monitoring is 

performed when potential impacts to the habitat due to remediation are identified. Since ecological restoration work is 

planned for the spring of 2000 in an area that could impact this habitat, a survey was performed during the third quarter, 

prior to any restoration work being initiated. Specifically during August 9 and 10, 1999, the Fernald site bat population 

survey was conducted using mist nets as the means of capture. Thirty-five bats were captured. The species were 

identified, and the bats were weighed and released. One Indiana brown bat was identified. The other species identified 

were the big brown bat (E’tesicusfugus) and the red bat (Lasiurus borealis). The presence of the Indiana brown bat 

confirms the need for preservation of the Paddys Run comdor upstream of the train trestle. 

There were no unexpected conditions observed in Paddys Run during Sloan’s crayfish monitoring in the third quarter 

of 1999. No Fernald-induced increases in turbidity above ambient conditions were observed. Therefore, no Fernald site 

activities have adversely impacted the Sloan’s crayfish population. 
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This section provides the third quarter 1999 monitoring activities for the Integrated Environmental Monitoring Plan 

(EM") meteorological monitoring program. Figure 6-1 shows 1999 precipitation by month in the Fernald area 

compared to the Cincinnati area average precipitation by month from 1948 through 1997, based on data collected at the 

Greater Cincinnatihlorthern Kentucky International Airport. This figure shows that precipitation during the third quarter 

of 1999 was 5.24 inches. 
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This section provides the third quarter 1999 monitoring activities for the IEMP meteorologcal monitoring program. The 

third quarter 1999 wind rose (Figure 6-2) indicates that the predominant wind directions were from the west and 

southwest sectors. The wind rose indicates that airborne emissions fiom site remediation activities would be carried 

towards the eastern fenceline and air monitors in the northeast quadrant of the site. Third quarter wind rose is consistent 

with annual wind rose data for the Fernald area which indicates the prevailing wind directions are from the southwest 

which includes south-southwest, southwest, and west-southwest sectors. 
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